Obvious mitotic abnormalities have long been known to occur very commonly in malignant tumours, but as a result of recent improvements in technique much more reliable cytogenetic observations are now possible. Transplantable tumours were the first to be accurately examined, and these were found to consist of populations of cells with variations around a modal (" stemline ") type which differs in each tumour (Makino and Kano, 1953; Hauschka, 1953) . Before 1956 cytological technique did not permit very exact analysis of human material, and until that date the normal human chromosome number of 46 was not known; however, several investigators performed counts and analyses of human malignant cells (Koller, 1947 (Koller, , 1956 Timonen, 1950; Hsu, 1954; Fritz-Niggli, 1955 Manna, 1955; Hansen-Melander, Kullander, and Melander, 1956; Levan, 1956; Ising and Levan, 1957) . Since the introduction of hypotonic pretreatment it has been confirmed that abnormal stemline karyotypes are regularly present in naturally occurring malignant tumours, both of animals (Ford, Hamerton, and Mole, 1958) and of man (Wakabayashi and Ishihara, 1958; Tabata, 1959; Makino, Ishihara, and Tonomura, 1959; Ishihara, 1959; Tonomura, 1959a Tonomura, , 1959b Tonomura, , 1960 Ishihara, Moore, and Sandberg, 1961 The fluid is collected with at least 1/10 volume of 3.8% sodium citrate. As soon as possible, and always within a few hours, a sample (usually 10 ml.) is centrifuged to deposit the cells, and they are resuspended in 5 ml. of 0.9% sodium citrate. After half an hour at room temperature, 0.5 ml. of 45% acetic acid is added and mixed. After a further five minutes an equal volume of 60% ethyl alcohol is added and mixed. The tube is then centrifuged and the deposit resuspended in 30% ethyl alcohol. It can then be stored overnight.
Feulgen staining is performed on the cells in suspension. The cells are deposited by centrifuging and then resuspended successively in the following: N HCI at 60°C. for eight minutes; distilled water; Schiff's reagent-I hour; distilled water; 45% acetic acid.
The squashes are then made as follows. A drop of cell suspension (in 45% acetic acid) is placed on a clean grease-free slide. It is covered with a vinyl coverslip (these are made from " transovil" self-adhesive tape backed on the sticky side with very thin paper, and cut into squares). Pressure is applied to the coverslip with the thumb, through a piece of filter paper. On releasing pressure there is no tendency for bubbles to form Cell showing 81 chromosomes. Feulgen squash.
beneath the coverslip, as may occur with glass covers. The slide is then placed against a block of solid CO,. When frozen, the plastic coverslip is pulled off; an overlapping edge makes this simple to perform. The slide is allowed to dry in air, and is then mounted in "'euparal" under a glass coverslip. The preparations are permanent.
Solid Tissues
These are teased or scraped in 0.9% sodium citrate and left for half an hour before proceeding as described above for the cells of effusions.
NOTES TO HISTOGRAMS Black columns indicate that the karyotype was clearly abnormal. Cases marked with a * were untreated at the time of the examination. of turning back to form orderly tissues. It has sometimes been thought that chromosome changes may be a late or secondary manifestation of neoplasia. The evidence from carcinoma-in-situ of the cervix uteri (Spriggs, Boddington, and Clarke, 1962) suggests, on the contrary, that the karyotype may be altered before the development of invasive cancer.
Our results therefore provide support for the view that in the common types of malignant tumour each growth consists of a population of cells with an altered genotype, derived from a common parent. Their biological success is due, presumably, to the natural selection of successful variants. The random element in this process accounts for the uniqueness of each malignant tumour and explains the failure to find any biochemical abnormality specific for malignant cells. Summary The chromosomes have been examined in dividing cells from human tumours. Most of the successful preparations were from malignant effusions, and counts are given from 17 of these as well as from two control serous fluids. Counts from five solid tumours are also presented-three primary and two secondary.
Malignant cells were found to have abnormal karyotypes, with a different pattern in each case. There is some variation of the chromosome number around an abnormal modal value, which is usually more than 46 but occasionally less. Secondary peaks are often found at multiples of the modal number.
When cells with a normal karyotype are present as well they are explained by the occurrence of dividing normal cells in the same specimen (as shown in stained smears).
In many of the tumour-cell populations it is possible to recognize distinctive abnormal chromosomes in all the cells, although their chromosome counts vary. This presumably indicates descent from the same original malignant cell.
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